WHAT IS CLAIMED AS NEW AND DESIRED TO BE SECURED BY LETTERS 



PATENT OF THE UNITED STATES IS: 




A method of assembling an optical 
measuring an outgoing angle of 
orienting said light-emitting elem 



a light 



module, the method comprising the steps of: 

emitted from a light-emitting element; and 
nt based on said outgoing angle. 



The method of Claim 1, further comprising the steps of: 

detecting a far field pattern (FFP)j of a light output from at least one optical component 
configured to receive said light emitted from said light-emitting element; and 
positioning said at least one optical component based on said FFP. 

3. The method of Claim 2, wherein the step of detecting comprises detecting at least one 
of a divergent angle and an axis of said ; ight output from said at least one optical component. 

4. The method of Claim 3, whereirj the step of positioning said at least one optical 
component is based on said at least onefof said divergent angle and said axis. 



5. The method of Claim 2, further Comprising the step of fixing the position of said at 
least one optical component after said positioning step. 

6. The method of Claim 5, whereih the step of fixing comprises welding said at least one 
optical component with a laser. 

7. The method of Claim 2, wherein: 
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the step of detecting the FFP o 
component comprises detecting the FIlP 
to collimate the light emitted from sai< 

the step of positioning compris ss 



y 



The method of Claim 7, wherein: 



the light output from said at least one optical 
of the light output from a collimating lens configured 
light-emitting element; and 
positioning said collimating lens. 



the step of detecting the FFP oJ 



^Ji component comprises detecting the FF P of the light output from a focusing lens configured to 
focus a collimated light output from ss id collimating lens; and 

the step of positioning compris ss positioning said focusing lens. 



(TfFP) 



9. The method of Claim 2, furthei 
detecting a near field pattern 

component; and 

positioning said at least one opjical 
wherein the step of positioningjbased 

positioning based on said FFP. 



detecting a far field pattern (F 



the light output from said at least one optical 



comprising the steps of: 

of the light output from said at least one optical 



component based on said NFP, 
on said NFP is performed before the step of 



10. A method of assembling an op ical module, the method comprising the steps of: 



) of a light output from at least one optical component 



configured to receive a light emitted fioma light-emitting element; and 

positioning said at least one op ical component based on said FFP. 



25 



y 



11. The method of Claim 10, whereih the step of detecting comprises detecting at least 
one of a divergent angle and an axis of s lid light output from said at least one optical 
component. 

12. The method of Claim 11, whereiiL the step of positioning said at least one optical 
component is based on said at least one ( f said divergent angle and said axis. 



1 3 . The method of Claim 1 0, further 



comprising the step of fixing the position of said at 



least one optical component after said positioning step. 

14. The method of Claim 13, whereiij the step of fixing comprises welding said at least 
one optical component with a laser. 



1 5 . The method of Claim 1 0, whereii l 
the step of detecting the FFP of t 



me light output from said at least one optical 
^ component comprises detecting the FFP rf the light output from a collimating lens configured 
to collimate the light emitted from said light-emitting element; and 

the step of positioning comprises positioning said collimating lens. 

16. The method of Claim 1 5 , wherein: 

the step of detecting the FFP of tie light output from said at least one optical 
component comprises detecting the FFP >f the light output from a focusing lens configured to 
focus a collimated light output from said collimating lens; and 

the step of positioning comprises positioning said focusing lens. 
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17. The method of Claim 10, further comprising the steps of: 

detecting a near field pattern (NFP) of the light output from said at least one optical 
component; and 

positioning said at least onjp optical component based on said NFP, 
wherein the step of positioi Ling based on said NFP is performed before the step of 
positioning based on said FFP. 

18. A system for assembling ai| optical module, the system comprising: 
means for measuring an outgoing angle of a light emitted from a light-emitting 

element; and 

means for orienting said ligfet-emitting element based on said outgoing angle. 



19. The system of Claim 18, further comprising: 

means for detecting a far field pattern (FFP) of a light output from at least one optical 
component configured to receive said light emitted from said light-emitting element; and 

means for positioning said a least one optical component based on said FFP. 



20. The system of Claim 1 9, 
detecting at least one of a divergent 
one optical component. 



wherein the means for detecting comprises means for 
£ngle and an axis of said light output from said at least 
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21 . The system of Claim 20, wherein the 
said at least one optical component based on 



i leans for positioning is configured to position 
j aid at least one of said divergent angle and said 



axis. 



a 
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22. The system of Claim 19, further compjjising means for fixing the position of said at 
least one optical component. 

23. The system of Claim 22, wherein the rjieans for fixing comprises a means for welding 
said at least one optical component. 



24. The system of Claim 19, wherein said 
means for collimating the light emitted from 



at least one optical component comprises 
sfaid light-emitting element. 



25. The system of Claim 24, wherein said 
means for focusing a collimated light output 



at least one optical component comprises 
from said means for collimating. 



26. The system of Claim 19, further comprising: 

means for detecting a near field patter^ (NFP) of the light output from said at least one 
optical component; and 

means for positioning said at least ond< 
wherein the means for positioning bas 
least one optical component before the means i 
optical component based on said FFP. 



optical component based on said NFP, 

?d on said NFP is configured to position said at 

for positioning positions said at least one 
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27. A system for assembling an optic al module, the system comprising: 

means for detecting a far field pa tern (FFP) of a light output from at least one optical 
component configured to receive a light emitted from a light-emitting element; and 
means for positioning said at lea: t one optical component based on said FFP. 

28. The system of Claim 27, whereh the means for detecting comprises means for 



detecting at least one of a divergent ang 
one optical component. 



e and an axis of said light output from said at least 



29. The system of Claim 28, wherei i the means for positioning is configured to position 
said at least one optical component bas( d on said at least one of said divergent angle and said 



axis. 



30. The system of Claim 27, fiirthei 
least one optical component. 



comprising means for fixing the position of said at 



3 1 . The system of Claim 30, wherein the means for fixing comprises a means for welding 
said at least one optical component. 

32. The system of Claim 27, wher< in said at least one optical component comprises 
means for collimating the light emitte 1 from said light-emitting element. 



33. The system of Claim 32, wher 
means for focusing a collimated light 



in said at least one optical component comprises 
output from said means for collimating. 
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34. The system of Clairri 27, further comprising: 

means for detecting a near field pattern (NFP) of the light output from said at least one 

optical component; and 

means for positioning said at least one optical component based on said NFP, 
wherein the means for positioning based on said NFP is configured to position said at 



r 



least one optical component 
optical component based on 



before the means for positioning positions said at least one 
said FFP. 



35. A system for assembl ng an optical module, the system comprising: 
jK a light-emitting eleme nt; 

IM= a far field pattern (FFP) optical measurement system configured to measure an FFP of 



emitting element; and 



a light output from said light- 



a stage configured to orient said light-emitting element based on said FFP. 



— 36. The system of Claim 2 



5, further comprising: 



at least one optical coi iponent configured to receive said light emitted from said light- 



emitting element, wherein the 



FFP optical measurement system is configured to measure an 



FFP of a light output from saifi at least one optical component; and 



a holding mechanism < 



onfigured to position said at least one optical component based 



on said FFP of said light outpit from said at least one optical component. 
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37. The system of Claim 36, wherein the FFP optical measurement system is configured 
to measure at least one of a divergentjangle and an axis of said light output from said at least 
one optical component. 



38. The system of Claim 37, wherein the holding mechanism is configured to position 
said at least one optical component based on said at least one of said divergent angle and said 



axis. 



39. The system of Claim 36, furtherlcomprising a fixing mechanism configured to fix the 
position of said at least one optical component. 



H 40. The system of Claim 39, wherein! the fixing mechanism comprises a laser configured 
to weld said at least one optical component. 



41 . The system of Claim 36, wherein 
collimating lens configured to collimate 



said at least one optical component comprises a 
light emitted from said light-emitting element. 



t ie 



42. The system of Claim 41, wherein 



said at least one optical component comprises a 



focusing lens configured to focus a collim ited light output from said collimating lens. 



43. The system of Claim 36, further co nprising: 

a near field pattern (NFP) optical measurement system configured to measure the NFP 
of the light output from said at least one optical component; and 
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wherein the holding mecianism is configured to position said at least one optical 

4fore positioning said at least one optical component based 



component based on said NFP b 
on said FFP. 



44. The system of Claim 43, further comprising an optical distributor configured to route 

tical component to one of said FFP optical measurement 
urement system. 



said light from said at least one o 
^jC system and said NFP optical mea: 



45. The system of Claim 35, further comprising a controller configured to: 
receive FFP data from said FFP oitical measurement system, and 
control said stage based on said FIP data. 



46. The system of Claim 36, further comprising a controller configured to: 
receive FFP data from said FFP optical measurement system, and 
control said holding mechanism based on said FFP data. 



47. The system of Claim 46, 
position of said at least one optical 
wherein the controller is 



fuhher comprising a fixing mechanism configured to fix the 

component, and 
fiiifther configured to control the fixing mechanism. 



48. The system of Claim 46, wl erein the controller is further configured to: 
receive near field pattern (NFP) dat \ from a NFP optical measurement system, and 
control said holding mechanism ba^ed on said NFP data. 
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49. A system for assembling an cfptical module, the system comprising: 
a light-emitting element; 

at least one optical componer t configured to receive a light emitted from said light- 
emitting element; 

a far field pattern (FFP) opticil measurement system configured to measure an FFP of 



a light output from said at least one optical component; and 

a holding mechanism configured to position said at least one optical component based 



on said FFP. 



50. The system of Claim 49, wherein the FFP optical measurement system is configured 



to measure at least one of a divergent angle and an axis of said light output from said at least 
one optical component. 



5 1 . The system of Claim 50, wherein the holding mechanism is configured to position 
said at least one optical component bas[ed on said at least one of said divergent angle and said 
axis. 



52. The system of Claim 49, further 



comprising a fixing mechanism configured to fix the 



position of said at least one optical component 



53. The system of Claim 52, wherei i the fixing mechanism comprises a laser configured 



to weld said at least one optical compo: 
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54. The system of Claim 49, wherein sdid at least one optical component comprises a 
collimating lens configured to collimate th<: light emitted from said light-emitting element. 



ft 



5 5 . The system of Claim 54, wherein 
focusing lens configured to focus a 



sflid at least one optical component comprises a 
collimajted light output from said collimating lens. 



y 



56. The system of Claim 49, further comprising 
a near field pattern (NFP) optical 

of the light output from said at least one o] 
wherein the holding mechanism is 

component based on said NFP before posifionmg 

on said FFP. 



n easurement system configured to measure the NFP 
ptical component; and 
configured to position said at least one optical 

said at least one optical component based 



57. The system of Claim 56, further cojmprising an optical distributor configured to route 



M= said light from said at least one optical co 



sm] 
Y 1 ? 



H= system and said NFP optical measuremenl system 



ponent to one of said FFP optical measurement 



5 8 . The system of Claim 49, further 
receive FFP data from said FFP optical m 
control said holding mechanism based on 



c( mprising a controller configured to: 
sasurement system, and 
said FFP data. 



59. The system of Claim 58, further c 
a fixing mechanism configured to 
component, and 



raipnsmg: 

fix the position of said at least one optical 
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wherein the controller is farther configured to control the fixing mechanism. 



60. The system of Claim 58, v 
receive near field pattern 
control said holding 



herein the controller is further configured to: 
(JsTFP) data from a NFP optical measurement system, and 
mechdnism based on said NFP data. 



61. A computer program prodt ct, comprising: 

a computer storage medium and a computer program code mechanism embedded in 
the computer storage medium for clausing a computer to assemble an optical module, the 
computer program code mechanism comprising: 

a first computer code devici; configured to receive far field pattern (FFP) data of a 
light output from a light-emitting e ement; and 

a second computer code deA ice configured to control, based on said FFP data, a stage 
configured to orient said light-emitting element. 

62. The computer program prod act of Claim 61, further comprising: 

a third computer code device configured to receive far field pattern (FFP) data of a 



light output from at least one optica 
said light-emitting element; and 

a fourth computer code devi 



component configured to receive said light emitted from 



e configured to control, based on said FFP data of said 
light output from said at least one optical component, a holding mechanism configured to 
position said at least one optical component. 
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63. The computer program prodiict of Claim 62, further comprising a fifth computer code 
device configured to calculate based pn said FFP data at least one of a divergent angle and an 
axis of said light output from said at east one optical component. 

64. The computer program produc t of Claim 63, wherein the fourth computer code device 
is configured to control said holding r lechanism based on said at least one of said divergent 



angle and said axis. 



65 . The computer program producl 



wherein said second computer 
said outgoing angle. 



of Claim 61, further comprising a third computer code 



device configured to calculate an outg< ing angle of said light emitted from said FFP data; and 



>ode device is configured to control said stage based on 



66. The computer program product of Claim 61 , further comprising a third computer code 
device configured to control a fixing mechanism configured to fix the position of said at least 
one optical component. 

67. The computer program product ( >f Claim 66, wherein said third computer code device 
is configured to control a laser. 

68. The computer program product c f Claim 6 1 , further comprising: 
a third computer code device cor figured to receive near field pattern (NFP) data of 



said light output from said light-emitting 
a fourth computer code device configure 



element; and 

to control said stage based on said NFP data. 
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69. A computer program product, c omprising: 

a computer storage medium an i a computer program code mechanism embedded in 
the computer storage medium for caus ng a computer to assemble an optical module, the 
computer program code mechanism comprising: 

a first computer code device configured to receive far field pattern (FFP) data of a 

>mponent configured to receive a light emitted from a 



light output from at least one optical c 
light-emitting element; and 

a second computer code device 



holding mechanism configured to position said at least one optical component. 



70. The computer program produc 
device configured to calculate based oft 
axis of said light output from said at 



It ast 



7 1 . The computer program produc 
device is configured to control said 
divergent angle and said axis. 



72. The computer program produc t 
device configured to control a fixing 
one optical component. 



configured to control, based on said FFP data, a 



of Claim 69, further comprising a third computer code 
said FFP data at least one of a divergent angle and an 
one optical component. 



of Claim 70, wherein the second computer code 
holding mechanism based on said at least one of said 



of Claim 69, further comprising a third computer code 
ljiechanism configured to fix the position of said at least 
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73. The computer program product 
is configured to control a laser. 



of Claim 72, wherein said third computer code device 



74. The computer program product 
a third computer code device co 



Df Claim 69, further comprising: 
figured to receive near field pattern (NFP) data of 
said light output from said at least one Aptical component; and 

a fourth computer code device c Dnfigured to control, based on said NFP data, said 
holding mechanism. 
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